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WATER RESOURCES DEVELOPMENT PROJECT

PARK RIVER LOCAYL, PROTECTION
CONNECTTICUT RIVER BASIN
HARTFORD, CONNECTICUT

DESIGN MEMORANDUM NO. 4
CONCRETE MATERIALS
PART I - BOX CONDUIT

l. GENERAL, The project is located within the boundaries of the City

of Hartford, Connecticut. The complete project requiring approximately
160,000 cubic yards of concrete will be constructed in two independent
phases. Each of the two phases will have s separate construction contract
with the second phase commencing approximately one year after start of the
first phase. Phase I consists mainly of constructing twin rectangwler box
conduits in uncompleted gap sections of the existing Park River conduit
system., Also required to be constructed are; an inlet structure, s
junection stiructure, a pumping station, and the superstructure for & second
pumping station, These structures will be located on the North and South
Branch of the Park River, at their confluence, and on the Park River dowm-
stream of the confluence. Phase II consiste of construction of a deep
tumnel auxilisry conduit beginning at the Phase I Jjuncetion structure,
running beneath Park Street o Cedar Street and then continuing in a
straight line to the west bank of the Connecticut River. Construction of
the tumnel is scheduled to commence at the Commecticut River end and progress
towards the Junction structure. A permanent cleanout, inspection and work
access shaft will be constructed at Governor Street. A general plan showing
& complete layout of the project is shown on Plate L.l.

The basic concrete materials investigation set forth in this Design
Memorandum will be applicable for the complete project and therefore for
both phases of construction. Construction contract requirements when
stated, will be referenced to which construetion phase, I or IT or both,
to which they apply. Any special requirements, necessary studies, or data
not submitted in this Design Memorandum dealing with the Auxilisry Conduit
concrete will be submitted in Design Memorandum Number 9 "Auxiliary Conduit
Tunnel - Site Geology, Poundations, Concrete Materials & Detailed Design of
Structures.”



2., CONCRETE INVESTIGATION,

a. Fhase I. Construction of Phase I will reduire approximately
78,000 cublc ya: yards of concrete for completion of five sections of twin
rectangular box conduit totaling 4030 feet in length, including an inlet
structure and junction strueture (69,000 cubic yards,) 195 feet of "Tee"
type floodwalls (1,000 cubie yards,) 380 feet of "I" type headwalls
(300 cy,) one complete pumping station (850 cubic yards,) one pumping
station superstructure (150 cubic yards,) and 7,000 cubic yards for
concrete 111 and other miscellaneous items. Cross sections illustrating
typical dimensions for some of the Phase I structures are shown on
Plates 4-2 thru h-k. All of the individual structures require only a
s8ingle class of concrete. The concrete will not be exposed to high
velocity flows of water or exposed to strong sulfete ground water or
cther corrosive liquids or salts; therefore, only regular quality concrete
will be regquired for durability and permesbility considerations. The
twin hox conduits and their integrated junction and inlet structures will
require a structural concrete with a 4,000 psi design strength. The "I"
and "Tee" floodwalls and the pumping stations will reguire a 3000 psi
design strength while fill conerete will require & 2000 psi design strength.

b. Phase II. Construction of the Phase II auxiliary conduit tumnel
will require approximately 82,000 cubie yards of concrete. The four main
elements of the 9,200 foot long auxilisry conduit are the intake, the outlet,
the cleanout and inspection shaft, and the deep tunnel, The deep tumnel
itself is to be constructed meinly in rock, have an inside diameter of 22
feet and be lined with 2 foot thick concrete with a minimum amount of
reinforeing. The concrete tumnel lining will require 74,000 cubic yards,
vwhile an additional 4000 cubic yards each will be required for mass concrete
and reinforced concrete tunnel in rock. Plans showing the main structures
of Phase II and a typical cross section of the tunnel liner are shown on
Plates L-5 and k-6

¢. Phase T & II.

(1) Air Entrainment. All concrete structures in Phase I end
limited portions of Phase LI structures will be subjeeted to severe climatic
conditions with alternate cycles of freezing and thawing during the winter
months, therefore for durabiliiy air entrained conerete is considered
mendatory for these structures. The majority of conerete in Phase IT will
be in the lining of the deep tunnel which will be continually submerged in
water and not subjected to alternate freezing and thawing cycles, however,
air entrainment will provide increased workability without requiring
excessive cement contents to obtain the anticipated desired compressive
strengths, (see Plates 4-7 thru 9); therefore, the use of air emtrained
concrete will be mandatory for both phases of the project.




(2) 7Field Instructions. Concrete qualities to be required and
locations of plecements of the different quality concretes will be clearly
stated in instructions to the Government Resident Engineer when lsboratory
design mixtures are furnished. Mixture data will be transmitted on DD
Form 1220 and inelude & listing of control strengths and will either state
locations of concrete class use or will be accompanied by instructions
delineating its use. Other unusual problems anticipated or special require-
ments not stated in the specifications, as well as clarification of testing
requirements will be included in a compilation of "Engineering Considerations
And Instructions For Field Personnel" prepared and issued to the field after
ewexrd of the contract.

3. CEMENTITIOUS MATERIAIS. The size of the monoliths will not result in
excessive thermal stresses, and the location of the project structures does
not involve sulfate exposure. Therefore, Type I portland cement will
satlisfy the chemical and physicel requirements for this project. The
aggregate evaluation did not reveal any potentially deleterious reactive
aggregates, therefore low-alkali cement will not be required. Although
recent history of cement mills supplying in the project area have shown

no problems of false set, false set requirements will be specifled. No
special investigations of portland cements have been conducted, as cement
used in this area is usually supplied by one of eight cement mills located
in the Pennsylvania Iehigh Valley or seven cement mills located in the New
York Hudson River Valley, or the one mill located in Thomaston, Maine.

Some of these mills do not manufacture Type I portland cement but do
manufacture Type II, therefore Type I or Type II portland cement will be
specified. There are no economically available sources of netural, slag,
portland blast-furnace slag or portland-pozzolan cements in this area, so
these types of cement will not be specified. In both construection phases
the quantity of cement and anticipated rate of unse will warrant that speci-
fications require cement to be placed in a bin, submitted 4o test and then
used solely for the supply of that contract. Results of laboratory studies
(see Plates 4-7 thru k-9) on aggregates available for use on this project
has shown that cement contents required to obtain desired properties of
concrete will vary from an approximate minimum of 400 to an approximate
meximum of 70O pounds per cubic yard.

4. POZZOLAN INVESTIGATION. An investigetion of commercial sources of
pozzolans (fly ash) indicates that there are none economically available
in the project area. One previous supplier in the area lost his source of
supply when power plants in Connecticut were no longer allowed to burn
coal. Other sources of pozzolan would involve long distance rail hauling,
transfers. and special storage and handling problems which would increase
its cost and more than offset any savings gained by its substitubtion for
portland cement. Therefore due to economic considerations and lack of any
necessary requirements for temperature reduction, use of pozzolan will nob
be specified.




5. WATER. Samples of water have been obtained from Park River and
tested in accordance with CRD-C-400. Results showed water to have a

Ph of 7.0 and no excessive amounts of sulfates or chlorides. The

sample was acceptable as mixing water when tested in accordance with
CRD-C-406. Sample exhibited moderate to severe staining when tested

in accordance with CRD-C-4OL. The probable cause of the staining is
believed to be a relatively high concentration of iron found in the
weter. Sources of water proposed by the contractor for mixing and curing
concrete will be tested prior to use.

6. AGGREGATE INVESTIGATION.

a. TField Investigation. In view of the locetion of the project,
which is in a highly developed metropolitan-area, and the ready avail-
ability of local commerclal sources of concrete aggregates, the investi-
gation has heen confined to commercial suppliers of sggregate. A field
reconnaissance was performed in May of 1974 and March of 1975 by an
engineer-geologist team to determine the aveilable sources of concrete
aggregates. There are five commercisl sources of processed fine aggregate
and six commercial sources of coarse aggregates within a seventeen mile
radius of the project site. Table I lists the sources, locatlion of
aggregate plts, plant capacity, type of geologic deposit of materials, and
haul distance to the project site. Sources beyond this radius were not
included in this investigation due to the relatively longer additional
haul distances which would make' them non-competitive in price and the
fact that they do not normally supply concrete aggregate into the project
ares.




Source

- The Balf Company

Angelo Tomasso
Incorporated

Tomasso of
Farmington

Roncari Industries
Incorporated

Comnecticut Sand and

Stone Corporation

L. Suzio Sand and
Gravel Co.

TABLE I

Pit Location

CA-Newington, Conn.

FA-South Glastonbury, Conn.

CA-New Britain, Conn,
FA-Bristol/Southington,
Conn.

CA-Farmington, Conn.

CA-East Grandby, Conn.

FA-Grandby, Conn.

CA/ ;
EA/ Unionville, Conn.

CA/ Meriden, Conn.

FA/

Plant Capacity  Haul Distance

(tons per hour) {mijes)
900 17
200 11
800 11
245 20
300 10
k50 17
250 20

- 600 12
200
700 19
200

Type Geologic
Deposits

Triassic Traprock
Pleistocene,
Glaciofluvial

Triassic Traprock
Pleistocene,
Glaciofluvial

Triassic Traprock
Triassic Traprock
Pleistocene,

Glaciofluvial

Pleistocene,
Glaciofiuvial

Pletatocene Kame
Yerrace

The location of the project and the commercial sources of concrete aggregate are shown on Plate 4-10.



The Belf Company obtsins their coarse aggregate from a traprock quarry

in Newington, Conn. and fine aggregate from thelr plt in South Glastonbury,
Conn. Aggregate is used primarily in bituminous and ready mix portland
cement concrete. Angelo Tomasso Incorporated obtains its coarse aggregate
from a traprock quarry located in New Britain, Conn. and fine aggregate
from & pit located on the border line between Bristol and Southington, Conn.
Aggregates are used meinly in bituminous and ready mix portlend cement
concrete. Tomasso of Farmington is another division of Angelo Tomasso
Incorporated and obtains its coarse aggregate from a traprock quarry in
Farmington, Conn. Fine aggregate is obtained from the sbove mentioned
Bristol/Southington pit. Aggregates are used in bituminous and ready

mix portland cement concrete. Both Tomasso companies are owned by the
Ashiand 0il and Refining Company. New Heven Trap Rock, which is probably
the largest aggregate producer in the state of Connecticut, and possibly
capable of supplying the project competitively by rail even from a greater
distance than the area investigated, is also owned by Ashlend 0il. Both
Tomasso and New Haven Trap Rock are now considered the same company,
therefore New Haven Trap Rock is not included in this investigation.
Roncari Industries Incorporated obitain aggregate from a traprock quarry
located in East Grandby, Conn. and a fine aggregate pit located in Grandby,
Conn. Aggregates are primerily used in bituminous and ready mix portland
cement concrete. Roncari also produces s manmifactured aggregate from waste
materials which was2 not considered for use on this project because of
availability of natural materials, limited production guantities, lack of
control to produce a product of consistent and uniform properties, and
uncertainty of aggregate behavior and properties. Roncari natural sggregates
are used normally in bituminous and ready mix portland cement concrete.
Connecticut Sand and Stone Corporation obtain coarse and fine aggregate
from a drag line operation st their pit located in Unionville, Conn.
Aggregate is used mainly in ready mix portlend cement concrete produced in
their own plant. Company officials indicated that they did not wish to
allow their aggregate to have evaluation testing performed on it at this
time. Reasons given for this policy were twofold. (1) This aggregate

in the past has shown high valuves in the lLos Angeles abrasion test,
although previous values were not stated. {2) The company is owned by
the White Oak Corporation, & contracting firm who may bld on the project.
If thelr company were selected they would choose to submit their ageregate
for evaluation testing at that time or use an accepted source. White Osk
Corporation has used Tomasso as their aggregate supplier on various occasions
in the past. L. Suzio Sand and Gravel Company operate an aggregate proc-
egsing plant at their pit in Meriden, Conn. They have indicated they have
ne interest in supplying aggregate for the subject project because of the
long haul distance.

Coarse and fine aggregate produced by the Balf Company and Angelo
Tomasso Incorporated have been selected for evaluation testing. Connecticut
Sand and Stone and L. Suzio Sand and Gravel Company indlcated no interest
to be tested. Tomassco of Farmington is reletively much smaller than its
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affiliate Angelo Tomasso Incorporated and company officials indicated
the latter one would be used on the subject project, therefore, no
testing was performed on Tomasso of Farmington. Ronecari Industries
Incorporated have been previously tested for a civil works project and
have been selected for partial evaluation testing to determine if
matérials are now similar to when previously tested. Photographs of
quarry faces from the three selected sources to be evalusted are shown
on Flates L4-1Y%, 4-17 and 4-20. Photographs on Plates 4-15, 4-18 and
4-21 ghow fine aggregete pits for these same three sources.

b. Tested Sources and Estimated Prices. The sources of aggregate
tested and estimated delivered prices of aggregate, based on quoted plant
prices and Comnecticut Department of Public Utilities minimum trucking
rates, which are currently eighty six cents per ton for the first four
miles, and ten cents per ton for each additionel milie, are as follows:

(1) The Balf Compeny. Quoted plant prices are $2.30 to $3.95
per ton for crushed stone, depending on the size group end $2.30 per ton
for concrete sand. The delivered prices to the site will average $3.93
per ton for crushed stone and $3.86 per ton for concrete sand.

(2) Angelo Tomasso Incorporated. Quoted plant prices are $2.55
to $4.40 per Ton for crushed stone, depending on the size group and $2.49
per ton for concrete sand. The delivered prices to the site will average
$4.62 per ton for crushed stone and $4.95 per ton for concrete sand.

(3) Roncari Industries Incorporsted. Quoted plant prices are
ie.uo to $3.95 per ton for crushed stone, depending on the size group end
1.80 per ton for concrete sand. The delivered prices to the site will
average $4.95 per ton for crushed stone and $4.26 per ton for concrete

sand.

Because of the relative proximity of the site to aggregate sources, only
transportation of aggregates by trucking was investigated. No special
procesaing of aggregates 1s anticipated to be required at this time,
therefore there will be no additicnal costs related to special processing
requirements. :

¢. Aggregate Tests. Results of aggregate tests performed on materials
from the three sources selected for testing for this project are summarized
on Plates 4-11 and 4-11A thru 4-13 and 4-13A. Results of these tests and
other tests performed show that the two previocusly untested sources have
an aggregate of acceptable quality. Test results on Roncari Industries
Incorporated, the previously tested source, including petrographic anmlysis,




show that the materisl is now similar to when previously tested. Pre-
vious test results for this source are reported in Technical Memorandum
No. 6-370, Volume 5, under the name Material Service, Incorporated, at
Tatitude L1CN, Longitude 72°W Index Numbers 17 and 17 (Supplemental.)
It is noted that previous freeze-thaw tests showed & durablility factor
equal 'to 40, which is relatively low in comparison to the factor of 81
for the other two tested sources. It was also previously found through
petrographic examination of feiled freeze thaw specimens that the low
durability was caused by the fine aggregate and the traprock was found
to be sound and dursble. Strength results for concrete made with
Ronecdri fine and coarse aggregstes have shown the highest velues of the
three tested sources {see Plates 4-7 thru 9) and its service record is
considered acceptable,

d. Concrete-making Properties of Aggregates. The water cement ratioc

and cement factor versus compressive strength curves developed by
utilizing concrete aggregates from the sources selected for evaluation

are shown on Plates 4.7 thru 4.9,

e. Service Record of Tested Sources. The service records of the
aggregates from the three tested sources indicates that they have been
used in concrete for a number of Federal, State and local projects. The
Balf Company's fine and coarse sggregate are used regularly by Manchester
Sand and Gravel who operate ready-mix companies in and around the Hartford
area. Concrete from this plant has been utilized in concrete structures
on Route 2 in Colchester, Conn. and Interstates I-9l and T-84 in Hartford,
Conn. in the Hextford Civie Center, the Hartford Sheraton, the municipal
airport, Bradley Field, as well as the Hotel Sonesta and the Constitution
Shopping Plaze. The service record of concrete in all of these structures
is satisfactory, although it is noted that the period of record is less
than 15 years for all but the last two structures mentioned above.

Roncari Industries Incorporated aggregates are used by their own concrete
plant. Their service record includes a municipal parking facility in
Hartford, Conn., the Hertford Holidsy Inn, and many projects at Bradley Field,
such as the Intermatlonal Building. the Internationsl Terminal Building,
the International Warehouse and the "People Mover" conveyor system. The
service record for all of these structures is satisfactory, although it is
noted that the period of record is less than 15 years.

Angelo Tomasso aggregates are used in concrete mainly by their own
concrete plant. Their service record includes use on Interstate I-Sk
between Southington and Fermingbton, Conn. Other structures include the
West Farm Shopping Plaza and some existing sections of the Park River
Conduit, and a2 municipal parking facility in New Britain, Conmecticut.

The service record for all of these structures 1s considered satisfactory,
although it is noted that the period of record is less than 15 years.
Photographs of some of the above structures from each of the three
sources are shown on Plates 4-16, -18, -19 and -22.
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f. Recommendations and Conclusions. Based on the data presented
herein it is considered that coarse and fine aggregate from all three
tested sources are acceptable with the exception of fine aggregate from
Roncari Industries Incorporated. The aggregate test results and
comparative costs indicate that fine aggregate from sources other than
Ronceri Industries Incorporated, Grandby, Conn. are superior in quaelity
in regard to durebility, and are still economically competitive with
this source, It is recommended that all three tested sources of coarse
aggregete and two tested sources of fine aggregate, excluding Roncari
Industries Incorporated fine aggregate be listed as approved sources
in the specifications for each of the two construction phases of the
Park River Condnlt Project.

7. CONSTRUCTION PLANT INVESTIGATION.

&, Plant Requirements. The maximun size coarse concrete sggregate
normelly commercially availeble in the project area is 2 inches, which
is memnfactured to meet State of Commecticut Specifications. Beveuse
of the inereased costs of production for a larger size maximum aggregate
of 3 inch meximum size and its non-applicability for portions of the
structwres in Phase T and probable difficulty of placement in Phase II,
8 2-inch maximum sigze aggregete conforming to the State of Comnecticub
gradetion requirements will be specified. Specification gradations for
coarse aggregate will be given for three size groups of aggregates,
2 inch, 3/4 inch and 3/8 inch which will be blended to obtain the required
maximum density for use in concrete. Considering the maximum size of
aggregate, required concrete quantities and availability of commercial plants
in the project area, specifications for Phase I and Phase IIL construetion
will require use of a semi-automatic plant located "on" or "off" site.
Phase I will require a plant with a capacity of 80 cubic yards per hour.
Plate 4-1 shows locetions where an on-site plant may be located for each
construction phase. The Phase I plant could be located within the 15 plus
acres located in the "U" shaped area directly north of the junction structure
which is also designated as the spoil and stockpile area., This area will be
used to stockpile and eventually be filled in with earth and rock excavation
from both construction phases., The Phase II plant area could be located
within the approximately 75 acres of contractors work area located in the
Urban Renewal area to the east of Governor Street. Both construction
phagses will require the use of centrally mixed concrete using stationary,
tilting, spiral blade or vertical-~shaft mixers. Mixers will have a minimum
capacity of one cubic yard and will be required in sufficlent mumbers to
produce the above stated required plammel capacity using e mixing time
of one minute for the first cubie yard, plus 15 seconds for each
additional cubie yard of capacity. For both construection phases aggregate
size will not warrant specifying rescreening requirements and aggregate
data shown on Plates 4-1l, <12 and -13 show no reason to indicate that
washing of coarse aggregate will be required. No cooling requirements
or other unusual plant regquirement are anticipated at this time.
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b. Available Sources of Concrete. There are four sources of ready-
mixed concrete within an 1l mile heul distance of the project site, which
are &vailable and capable of producing required concrete for the project.
A1l four sources have central mixing facilities with capacities in excess
of predicted project requirements, and all four can meet or exceed semi.
sutomatic plant requirements.

Menchester Sand snd Gravel operate & central mix, automatiec plant
in Hertford, a one mile haul distence to the project site. Coarse and
fine aggregate are obtained by truck from the Balf Company.

" Roneari Industries Incorporsted operate a central mix, semi-
automatic plant in Hartford, & one-mile haul distance to the project site.
Fine and coarse aggregetes are obtained by truck from‘their own sources,

Connecticut Sand end Stone Corporatbtion operate a central mix,
automatic plant in West Hartford, a one and one half mile haul distance
to the project site. Coarse and fine aggregotes are obtained from their
own sources or purchased from Angelo Tomaszo Incorporated. I,

Sherman Tomasso Concrete Incorporated operates a central mix,
automatic plant in Wew Britain, Connecticut an eleven mile haul distance
from the project site. Coarse and fine aggregates are obtained from their
affiliate, Angelo Tomasso Incorporated.

All four of the sbove sources have thirty or more transit mlx trucks
avaeilable for transporting concrete. All four have capsbilities for
heating aggregates if required. Only Connectlcut Sand and Stone Corporation
has fecilities to wash sggregate and only Manchester Sand and Gravel has
recorders in its plant st this time.

8. CONVEYING CONCRETE.

a. Conveying Methods., Concrete shall be required to be conveyed as
rapidly &8 possible. All conveying systems will be reviewed prior to use.
Specifications will require any buckets used to be hottom dump type and
have a capacity not exceeding 2 cubic yards. Truck mixers or aggitators
will be reviewed prior to use and will meet requirements of ASTM C 94.

Use of pumps of approved design and capacity will be allowed on this project.
Only positive dlsplacement pumps will be allowed and use of aluminum plpe
will not be permitted. Use of conveyor belts with speeds in excess of

500 feet per minute with mixing hoppers and wipers at each transfer and
placing point will be approved after a satisfactory field demonstration.
Additional conveying considerstions that may be required for

Phase II construction such as conventional high pressure pneumatic methods
will be discussed in Design Memorandum 9.
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b. Time of Delivery. Concrate mixed on-site in stationary mixers
and transported by non-agitating equipment shall be placed within thirty
minutes after it has been mixed. Conerete mixed off-site or on-site
in stationary mixers and trensported by truck mixer or agitator, shall
be delivered to the site of the work and discharge shall be completed
within 13 hours after introduction of the cement to either the water or
aggregate, except that when the temperature of the concrete exceeds 85°F
the time shall be reduced to 45 minutes. Concrete shall be placed within
15 minutes after it has been discharged.

9., INSULATION OF PLACEMENTS, Since the project features inelude no
messive placements which would require full time temperature controls to

be imposed, no requirements for insulation of placements will be gpecified.
Only normel cold weather protection as specified in paragraph ~ = - 16.4 of
CE 140L.01 Standard Guide Specificetions for Concrete will be invoked,

10. INSPECTION REQUIREMENTS

a. Contractor Quality Control. The contractor's quality control for
each of the two construction phases shall be required to be a separate
organization with no other responsibilities. The size of the organization
end qualifications of personnel shall be as outlined in paragraphs
5-1.b(2)(a) and 5-1.b(3) respectively of EM 1110-2-2000, Stendard Practice
for Concrete. The required minimum testing and inspection performed by
the contractor's gquality control organization will be in accordance with
that specified in paragraph 22 of (E-1401.01 "Standard Guide Specifications
for Concrete," for structural concrete.

b. Govermment Quality Assurance. The Government quality assurance
program For each of the two construction contracts shall conform to the
requirements of EM-1110.2-2000, Standard Practice for Concrete. Staffs
shall be as required in paragraph 5-l..c for a major concrete project.
Frequency of testing for verification of compliance with apecification
requirements of such items as esggregote gradings, moisture content,
slump, entrained alr content, concrete temperature, etc. shall be as
required in the applicable sections of parsgraph 5-2. Testing require-
ments for verification of conerete strength requirements, which will not
be stipulated in the specifications, will atrictly conform to those stated
in paragraphs 5-2¢(1) thru (4) for reinforced structural concrete. Any
additional or special quelity assurance staff or testing requirements for
construction of the auxiliary conduit tunnel will be discussed in Design
Memorandum Number 9 "Auxiliary Conduit Tunnel - Site Geology, Foundations,
Concrete Materials & Detalled Deslgn of Structures.”
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sTate; Conm. INDEX NO.: - AGGREGATE.: TesTen sv: NRD Materials Lab

LAt 410K LowG.: TROW DATA SHEET Joare: Mexch 1975

LAB. $YwBoL MO 7]1.251.2 thru by

TYFE OF mATERIM: Processed Trap Rock

Locarion: South Main St., East Granby, Conn.

PROOUCER: Roncard ;nduséries Jnec. (commercial)

sameLto o W E.D, - R. Gauvreau

TESTED FOR: Park River Locsl Protection, Hartford, Conn.

VIED AT Previously tested for Colebrook Dam

PROCESSING BEFORE YEBTING (rushing and sizing by producer

GEOLOGICAL rommarTion awp act: Triassic Traprock

GRADING (CAD- G 10B)(CUM. Mo PASSING):' rTEST RESULTST FINE
£Fd o ; - . lﬁ_n 3/ 1 %ﬂ AGG.
4,5 13 13/ &1 | 66 leick s cn, SAT SURF DAY (CRD-C 107,108): 2.932.92[ 2,90
siN. MSEORPTION, PER CENT (CRD-C 107, 106) 0.81.011.2
5N, . QRGANIC IMPURITIES, FIG. NO. (CRD-C {21}
41N, SOFT PARTICLES, PER CENT (CRO-C 130): Rt
3N PER CENT LIGHTER THAN SP.GA_____(CRD-C 129): fa—
241n, ) PER CENT FLAT AND ELOMGETED (CRD-C 119,120): c.li4¥.517.3
21N WEIGHTED AV. % LOSS, 5 CYC. MOy LCRO=~C 113) c.0{l.9 2.0
1IN, 1001100 AORASION LOSS (L. A), %, (CRO-C 117} 1k, 8
UiN 721 98 UNIT WT., LB/CU FT (CHD-C 108 ) 98 .7/99.5! 96 .
LS 231 93 1Loo - JGLA LUMPS, o (CRD~C 118)
i 1.3115 189
1LY 0.7i3.01 35 SPECIFIC HEAT, BTU/LB/DEG. F. (CRO-C |124):
NO. 4 0.610.9 L.7 REACTIVITY WITH NeOH (CRD-C 128} 8¢, mMA]
NO.8 0.610,6 L.1 Ac, mM/L3
) 0.610.5 .9 WORTAR - MAKING PROPERTIES (CRO =~ C H6) .
NO. 30 0.5]0.4 0.8 veoe__LL cement, ratio T oavs, 107.24, DAY, %,
NO 38 0.5 0.4 D,"f LINEAR THERMAL EAPANSION XI10-¥DEG. F. (CRD-C 125,128)
NO. | 00 0.5 0.3 D,b AOCK TYPE PARALLEL | ACROSS ° ON AVERAGE
No.200 0.%10.1 D.5 .
- 200 0.610,2 0.7
F.ul 9.007.816.7D
(e} CRD-C 10% (WCRO-C 104 WORTAR:
_ FINE AGGREGAT & COARSE AGGREGATY
MORTAR ~ BAR EXPAMIION AT 100F, %o (CAD-C 123):
. 3 M0. | 8 MO | @ MO, |12 MO. |3 MO | & MO [D MO | 12 MO
LOW = ALK, CEMENT : Yo Nay0 EOUIVALENT:
HIGH ~ALH, CEMENT: Mo NapO EQUIVALENT:
SQUROCHESS IN CONCRETE (CRD-( 48, N4): FOT |MW-CD | HD~CW
FINE AGG. _ COARSE AGG: . DFEyee
| INE AGG. CORRSE AGG VFE 390

PETHOGRAPHIC DATA (GCRE&-~C 1273

DFE 300 equ.al to L0,

The coarse aggregate is composed of about 93% basalt and 6% gabbro. The
particles sre dense, hard, and angular. No significant deleterious
materials were found. The material is suitable for use in concrete.
Composition varies slightly from petrographic results obtained in 1963
(Lab. No. 73-51.) Concrete made with this aggregate in 1963 showed

REMANRS:

PIATE L-1d




A

statt: Conn. WOEX WO, - AGGREGATE Testeo mvr NED Material leb

Lat: 17Oy LONG.: TOOW DATA SHEET foare: March 1975
LAB, SYMBOL NO.: T.L-25L~] Tyet or waTCuaL Processed Sand
Location: - Grandby, Connecticut

sroouctn. Ronoarl Industries Incorporated {commercial)

saweLio w: N E.D, R. Gauvreau

TesTen For: Park River Jocal Protection, Hartford, Conn.

USED AT Previously tested for Colebrook Dam

PROCESSING BEFORE TEBTING Sizing and washing gt pit

GEOLOGICAL rommeTion a0 ace: Pleisgtogene, Glaciofluvial

GRADING (CAD- G | 0E)}{CUM. o PASSING):® I TEST RESULTS I FINE
¢ 1 FINE . AQG.
4;; AGG. lma, 3B GR , SAT SURF DRY (CRD-C 107,108): 2.6
61N, _ ANSORPTION, PER CENT (CND-C 107, 108) 1.2
3N, . QRGANIC IMPURITIES, FIG. NG (CHD-C 131): ]_...u
AN, SOFT PARTICLES, PER CENT (CRO-C 130) B —
3N, FER CENT LIGHTER THAMN SP.GR,____ (CRD-C 126): e
241N, PER CENT FLAT AND ELONGATED (CRD-C 119,120):
21N _ WEIGHTED AV. % LOSS, 5 CYC. MgBQ, (CRO~ C.H1%), 4.1
14N _ . ABRASION LOSS (L. A),; %, (CAD-C 1iT):
b N, ‘ UNTT WT,, LB/CY FT (CRD-C 108) 110, &
1w CLAY LUMPS, *fo (CRD-C i18)
FELE ' ‘ .
N, 100 |sPtciFIC HEAT, BTU/LB/DEG. F, (CRD-C 124):
NG. 4 OB [neacTiviTy wiTH NaGH (CRD-C 128 $a,rmMAL
NO.8 : 92 Re,md/Le
0, 16 TO | MORTAR - MAKING PAGPERTIES (CRD- C HE) ‘
NO. 30 GlL|Tyee II CEMENT, RATIO 7 DAV5'107'21= OAYS, -
NO %0 - 22 [LINEAR THERMAL EXPANSION X10-¥OEG. F. (CAD-C 125,126):
NG 160 7.0 ROCK TYPE PARALLEL |- ACROSS oN AVERRGL
NO.200 . 2.2 .
- zac™ 2 32
F.ate , : 21501
+{e) CAD-C. 105 (W CAD-C tDa MORTAR:

MORTAR ~BAR EXMMNSION AT 10GF, %o (CAD-C 133):

FINE AGGREGATE COMISE AGUREGATL

. 3 MO 18 MO 9 MO {12 MO.E 3 MO I8 MO {0 MO | 12 MO
LOW ~ ALK, CEMENT! o NayO EQUIVALENT:
HIGH ~ ALK, CERENT: " NegO EQUIVALENT:

SOUNDMESS IN CONCRETE (CRD -C 40, 114): FLT |MW-CD | HD-CW
FINE AGG. COARSE AGG: - DFEggo
FINE AGG, COMRSE AGG: OFE you

PEY ROGRAPMIC BKTA (CRO~C 127)

The fine aggregate is composed of 684 quartz and quartzite, 15% feldspar,
2% granitics, 5% red siltstone and red sandstone, and 10% miscellaneous
types. About 95% are hard, dense, nondeleterious particles. About 5% are
poor quality red siltstone and red sendstone. The sand is considered
adequate for use in concrete. The reddish particles may color the concrete
slightly. The composition is similar to that reported in July.1963 (Lab
No. 73-51.) Concrete made with this aggregate in 1963 should DFE 300

equal to 40,

REMARNS:

PLATE L-11A




STATE Conn. . . moex No: - AcqnccATé TesTED ov: NED Materials Isb
CaT: B1ON LoNG.. T2OW DATA SHEET [oare: Marc

Las, svme0L WO 71-252.2 thru b Tt o martria Processed Trap Rock
LOCATION: Newlngton, Conn,.

SRGOUCER. The Balf Company

BAMPLED BY: R.E,D. R. Gauvreau

TESTED FOR: Park River Local Protection, Hartford, Conn.
USED AT

PROCESSING BEFORE TESTING Crushing and sizing by producer
GEOLOGICAL Fommamon awd ace: Triassic Traprock '

CRADING (CAD- C 108)(CUM, o PASSING):- l TEST RESULTS l

I Fineg
[¥TE ‘ '] fNE] : Eﬁ'“ 3/%] £ | ace.
(zv 1L 3/11-' &M | ASG. [giin sm. GR , SAT SURF DRY (CRD-C 107, 108): o4l 2,97 2,490
BIN, A3EOAPTION, PER CENT (CRD-C 107, 108): 0.5510.72 1.
5N, . ORGANIC IMPURITIES, FiG. NO. (CRD-C 121):
4N, SOFT PARTICLES, PER CENT (CRD-C 130): e
3TN, PER CENT LIGHTER THAN 3P.GR,____(CRD-C 129): ————
241N, PER CENT FLAT AND ELONGATED (CRO-C 119,120): 2.12.719.2
21N WEICHTED AV. % LOSS, 5 CYC. MgSO, (CRO~ € 115) 1,141,459 2,0
141N 100 AQHASION LOSS (L. A), %, (CRD-C 117): - 1.0 |---
Cin, L 531100 UNIY WY, LB/CU FT (CAD-C 108): 103.41.02 b5.3
 ICR 4,11 95 [L00 CLAY LUMPS, “% (CAD-C 118}
§iN ~10.6] 17 oT.4
1N 0.5]2.7 [71.2 SPECIFIC MEAT, BTU/LB/DEG. F. (CRD-C 134}
NO. 4 0.4]1.5] 3.8 REACTIVITY WITH NaOH (CRD-C 128)]S0,mM/L]
ND. & 1.311.0 Ae,mM/LY
MO, 18 1.1 0.9 MORTAR = MAKING PROPERTIES (CRD - C ii18)
NO. 30 1.010. TYPE CEMENT, RATIOQ 7 DAYS, 97-8-15 DAYS, -*
NC 50 1.1¢{0. LINEAR THERAMAL EXPANSION XtO“¥DEG. F. (CRD-C 129, )28):
NC. 160 0.9 0.7?‘ ROCK TYPE PARALLEL | ACROSS ° oN AVERAGR
NO.200 0.7 0. .
- 200" 0.9] 0.8
FLmi ol 9. 87.79]©.2]
.](s) CRD~C 105  (BICRD-C (04 MORTAR:

. FINE AGGREGATE
MOATAR « BAR EXMNSION AT 1O0F, o (CAD-C 123):

COARSE AGGREGATE

3 Mo, 8 MO [ 9 MO |12 MO.T 3 MO, 6 MO [0 MO | i2 MO
LOW - ALK, CEMENT ! o Ryl EQUIVALENT:
HIGH -ALK. CEWENT: ¥ NegO EQUIVALENT:
SOURONESS IN CONCRETE (CRD-C 40Qy 114} FRT |MW-CD | HD-CW
Fne acG. The Balf Co, commst ace: The Ball Co. DFE s0a gL
B FINE AGG. CORRSE AGG: [ ey

P ROGRAFMIC DRTA (CAO-C 127)

and white calcite veined diabase.

materials apt to react with alkalies of cement.

The quarry rock consists of 97 percent fresh to slightly weathered
diabase and 3 percent miscellaneous slight to moderately weathered disbase

Physically, the quarry rock is hard, dense, angular to subangular,
rough surfaced and essentially equidimensional in particle shape.
The quarry rock is free of potentially deleteriously reactive

REMMRS
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sTaTe:  Conn. WNOEX N - AGGREGATE |Testip gv: NBD Maberials Lab
Lar: LION Lowc.: [2OW DATA SHEET joate: March 1975

LAB. SYMBOL NO.: flm252-1 et oF wmaTLRaL:  Processed Sand
wocation:  South Glastonbury

snoouctn. The Balf Company

SAMPLED BY: W B D R. Ga,m____

jTesTeED FOR: pavk River Tocel Protection‘ Haxtford. Conn.
USED AT

PROCESSING BEPORE TEOTING Sizing and washing at pit

GEOLOGICAL FOMMWTION AND AGE: Pledstocene. glaciofluvial

mmm (CRD- G 103){CUM. o PASSING): I TEST RESULTS ] FINE
/ zl Finel : . AGG

SIEV AGG. [ai i 3P, GR , SAT SURF DRY {(CRD-C 107,108): 2,64

6IN. ABEONPTION, PER CENT (CHD-C 107, 108): . 1.

51N, : ORGANIC IMPURITIES, FIG. NG, {CRU-C 121): 0

a1, SCFT PARTICLES, PER CENT (CRD-C 130} e

3IM. PEA CENT LIGHTER THAN 3B.GR,___ (CRD-C i20): o
241N PER CENMT FLAT AMD ELONGATCD (CAD-C 115,180):

2N WEIGHTED AV, %4 LOSS, § CYC. Mg80, (CRO~C115] 7 .95
1IN, ABRASION 1038 (L. 4.),%, (CRD-C 117): .

1IN ‘ UMIT WT,, LB/CU FT (CAD-C 108) 105 .9

T, LOOJcLAy LuMES, #0 (CRD~C i)

N ’ Q7

§im. QL{SPECIFIC HEAT, BTU/LB/DEG. F. (CRD-C 124}

NO. 4 FEIREACTIVITY WITH NaOM (CRD-C 128)i 8¢ rmM/L]

NO.8 51 Re,mm/LY

HO, 13 LG MORTAR - NAKING PROPERTIES (CRO - C 116)

NO. 30 2.3]TreE CEMENT, RATIO, 7 DAYS, 97. 8 OArs, 8
NO 30 0, 3|LIMEAR THERMAL EXPANSION X10"%DEG, F. (CRD-C r:s,un):

NO 100 1.1 ROCK TYPE PARALLEL | ACROSS ’ o AVERMGL
ND.200 .66 ] '

- 206M™) -

Foate

f(er CRD-C 105 (B CRD~C 104 MORTAR:
‘ FINE AGGREGATC COARSE AGUAEGATE
MORTAR - BAR EXMANSION AT I00F, %o (CRO-C 123):
) 3 M0 | e MO | 9 Mo a2 M]3 MO |8 MO |0 me |12 MO

LOW -ALK, JEMENT: Yo Naxt COUWVALENT:

HIGH - ALK CEMENT: %o Nayl EQUHIMENT: |
SOUNDHESS IH CONCRETE (CARD -C 49, 14): FAT |HMW-CD | HD-CW

rive ace. The Balf Co. coanst aca: The Balf Co. . OFE pug oL

FIE AGG. CGARSE AGG: FE yo0

PE1RGGRAPHIC DATA (CRE-C 127)

The sand contains TW% quartz, T feldspar. 5% granite, 5% sandstone,
44, ferruginous siltstone, and 5% miscellaneous schist, mica, and detrital
heavy minersals.

Physically, the sand is clean, fresh to slightly weathered, angula.r to
subrounded, hard, dense, and essentially equidimensional in shape. The
:E‘erruginous sil'bstone, comprising W of the sand is physically soft and
friable and ca.pa‘ble of imperting & red coloration to the concrete.

in SHeLe 8re no apparent potentially deleteriously reactive materiels
NEMM‘N&.

PLATE L-124




N2

STATL:

Conn.

MDEX NG -

LaT: 4]1CON

wonG.: T2VW

AGGREGATE |[Testee sy: NED Materials Lab

DATA SHEET joate:

Merch 1975

LABR. SYMBOL NO.:

71-053-2 thru 4

Tyet of matemaL: Processed Trap Rock

wocarion: New Britain, Connecticut

rrooucen:  Angelo Tomasso, Inc,

sameLed ov: N E ..D.

R. Gauvrean

TesTeD For: Park River Local Protection, Hartford, Conn.

USED

AT

PROCESBING BEFORE TESTING (yushing and Sizing by Producer

GEOLOGICAL FOMMMTION AND AGE: Trinsgic Traprock

GRADING (CAD~- G 108)X{CUM. 70 PASSING):" TEST RESULTS I FINE
Wiy FINE Ln 3/!4.‘ %_,-":f AGG.
SIEVE 11713/l 4" | ASS. fauin P, Ga, saT SURF DAY (CRD-C 107, 108): 2.95p .9k | 2.0l
Py ABIOAPTION, PER CONT (CRD~C 107, 108): 0.73L.10[1 .13
5N, ORGANK. IMPURITIES, FIG. NO. (CRD-C 121):
ain. SOFT PAATICLES, PER CENT (CRD-C 130) S
LR PER CENT LIGHTER THAN SP.OR,__ _ (CRD-C 129): St
24 v, PER CENT FLAT AND ELONGATED (CRD-C 119,120} .5 | 3,.4]0,5
2in WEIGHTED AV. " LOSS, 5 CYC. My304 {CRD-CI1%) 1.0
1§IN. 100 ABRASION 1LOSS (L. A), %, (CRD-C i17}: 10 .
1w, 60 UHIT WT., LB/CU FT (CRD-C 1083 103.21.03,.%5103 10
iin, 6.8/ 1001100 CLAY LUMPS, “k (CAD-C 118):
§n. 0.9 62! 95
in. 0.8 2L 43 SPECIFIC HEAT, BTU/LB/DEG. F. (CRD-C 124):
NOC. 4 0.81.113.1 REACTIVITY WITH NoOH (CRD-C 128)f5¢,mMa]
[ no.e 0,71 0.811.5 Re, LY
58] } 0.7 0.7]1.2 WMIGRTAR - MAKING PROPERTIES (CRD-C uo) ‘
NO. 30 0.6/ 0.611.1 TYmE CEMENT, RATIQ 7 108, 3:. DAYS, q,
NO 530 0.5t 0.5[1.0} LINEAR THERMAL EXPANSION mo-&m:c. F. (CRD-C 12%,128):
NO 100 0.4 0.4]/0,9 ROCK TYPE PARALLEL |. ACROSS * on AVERAGE
NG.200 0.3 0.210.8
- 206" 0.4 0.3/0.9
F.u'P 271?.11!- 6 .59
(a1 CRD~C 105  (B)CAD-C 104 WMORTAR :
FINE AGGREGATE COARSE AGGAEGATE
MORTAR - BAR EAPANMIWON AT 100F, %o (CAD-C 123)
. 3 Mo. |l 6 Mo [ @ mo |12 mo ] e MO 19 wmo. | 12 mo

LOW =ALK, EMENT!

Yo HogO EQUIVALENT:

HIGH ALK, CEMENT:

o NapO EAHVALENT:

SOUNDNESS IN CONCRETE (CRD-C 40, 114} FLT [HW-CD | RD~-CW
| fne acc. A, Tomasso, Ine, coanse acs:A, Tomasso, Inc. OFEswe | DL
FINE AGG. COANSE AGG: OF € yo0

L1 ROGRAPMIC (RTA (CRE-C 127):

The processed trap rock is comprised of 99 percent basalt and 1 percent

miscellanecus weathered basalt and caleite.

Physiecally, the rock is fresh, dense, angulsar, rough surfaced and

equidimensional in particle shape.
durable and less than 1 percent is sof't or weathered.

More than 99 percent are hard and

There are no apparent potentially deleteriously reactive materials in

this basslt apt to react with alkalies of cement.

AEMAMRNS:

PIATE 4-13




sTate: (Clonn. HOEX NGO - AGGREGATEf tesrep av: NED Material lab

LaT.  BION LONG.. oW DATA SHEET foare:  Merch 1975

LAS. SYMBOL NO.: TLe25 3L ' Tvet or matTERiAL Processed Samd

wocation: Bristol-Southington Town “Lines, Conn,

PRODUCKR: Angelo Tomasso, Inc.

sameto v NE.D., R, Gauvreau

Tested Fon: Park River Local Protection, Hertford, Conn.

USED AT

PROCESSING EFORE TENTING Sizing end Washing ef Pit

GEOLOGICAL Fowmrion amb ace: Pleistocene Glaciofluvial

GRADING (CRD~ G 108)(CUM. o PASSING): l TEST RESULTS I FINE
FZE FINE . ' ) . AGG
4; AGG. lanw 3k, GR , SAT SURF DRY (CRD-C 107,108} ‘ 2.6
61N, ARSORPTION, PER CENT (CAD-C 107, 108): , 1.3
SN, - FOWGANIC IMPURITIES, FIG, NQ. (CRD-C 121} 1
AN, SOFT PARTICLES, PER CENY (CRD-C 130): IS
3N, PER CENT LIGHTER THAN 8P.GR__ (CRD-C 120) o
231w, PER CENT FLAT AND ELOMGATED (CRD-C 119,120} ' 0.6
2N WEIGHTED AV. % LOSE, 5 CYC. MypBO, {CAD~C 113}
LE N, . ABRASION LOSS (L. A), %, (CRD-C 1T):
1N, WNIT WT., LB/CU FT (CRD-C 100X
2w, CLAW LUMPS, "&b (CAD~C i18)
N ’
din 100 sreciFic HEAT, BTU/LB/DEG. F. (CRO-C 124):
NO. 4 Q7 [REACTIVITY WITH NoOH (CRD-C 1283 5c,mM]
NO.B ol Re, /L
o, ie 8L [moRTar - MAKING PROPERTIES (CRO-C ne) _
NO, 30 61Tt _CEMENT, RATIO 108. &. OAYS, -
NO 50 - oL luinEar THERMAL ExpansiON Xio- VD:G F. {CRD-C 125,128):
NQ. | 90 5,0 ROCK TYPE PARALLEL | ACROSS ° ON AVERAGE
NO.200 0.9
- 200 1.1
F .t 2.35
(e CAD-C 105 (MW CRD-C 104 L monATAR:

. ) FINE AGGREGATE : COARSE AGGREGATE
WMORTAR ~ BAR EXPANIION AT IQ0F, o (CAD-C 123X

. 3 MO, & MO, 2 MO, i2 MO, | 3 MmO, 8 MO, {9 MO i2 MO
LOW ~ALK, CEMENT: o M) EQUVALENT:
HIGH ~AL%. CEMENT: %o NapQ EGUHVALENT
SOUNDNESS IN CONCAETE (KRD-C 40, n4): FLT |HwW-COD | HD-CW
 FiNe acc. A, Tomasso, Inc. cosase a6s: A, TOMRSSO, INC, - Dffsee |  OL
FINE AGG. COMRSE AGG: OFE 3o

PETROGRASMIL DWTA (CAO-C 127X -

The sand is comprised of 75% quartz, 5% feldsper, 8% granitic rock
particles, W sandstone, 2% siltstone, and &% miscellaneous mica, schist,
and datrital heavy minerals, '

Physically, the sand is clean, fresh to slightly weathered, subangular
to subrounded, smooth to rough surfaced, and essentially equidimensional in
shape. Approxima.tely 3 percent is soft or friable,

There are no apparent potentially deleteriously reactive ma.teria.ls in
this sand apt to react with alkalies of cement.

REMANRS
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ANGELLO TOMASSO INC.

COARSE AGGREGATE QUARRY

NEW BRITIAN, CONN.
PLATE




ANGALO TOMASSO INC.

FINE AGGREGATE PIT.

BRISTOL-SOUTHINGTON, CONN.
PLLATE 4-18




MUNICIPAL PARKING GARAGE

NEW BRITIAN, CONN. (1970

WEST FARM SHOPPING CENTER

WEST HARTFORD, CONN. @ag74)

SHERMAN TOMASSO - CONCRETE

ANGELO TOMASSO INC. -AGGREGATE

SERVICE RECORD
PLLATE 4 16




THE BALF CO.

COARSE AGGREGATE QUARRY

NEWINGTON, CONN.
PLATE 4-17




THE BALF CO. FINE AGGREGATE PIT

SOUTH GLASTONBURY, CONN.

CONSTITUTION PLAZA

HARTFORD CONN. (1959)

MANCHESTER SAND & GRAVEL-CONCRETE

THE BALF CO.-AGGREGATE

SERVICE RECORD
PLATE




CIVIC CENTER HARTFORD, CONN. (1975)

SHERATON
HARTFORD
CONN. (1975)

MANCHESTER SAND & GRAVEL-CONCRETE
THE BALF COMPANY-AGGREGATES

SERVICE RECORD PLATE 4-19




RONCARI INDUSTRIES INC.

COARSE AGGREGATE QUARRY

EAST GRANBY, CONN.

PLATE 4-20




FINE AGGREGATE PIT

RONCARI INDUSTRIES INC.

GRANBY, CONN.

PLATE 4-21




HOLIDAY INN

HARTFORD, CONN. (1970)

BRADLEY INTERNATIONAL WAREHOUSE

WINDSOR LOCKS, CONN. (1973)

RONCARI INDUSTRIES INC.

SERVICE RECORD
PLATE 4-22




